Rabies is a fatal viral infection that has no specific treatment. For that reason prevention, especially vaccinations against rabies, is the matter of the utmost importance.
Introduction
Rabies is a fatal viral infection, usually acquired in humans from the bite of infected carnivores (meat-eating animals). The virus can also be spread by getting the virus-laden saliva in an open wound, splashed in an eye, or other mucous membrane, such as the mouth. A rare method of transmission is via aerosol (this can happen in a cave housing infected bats that aerosolize saliva during giving out high-pitched sounds).
The dangers to human pose not only ill animals but also carriers of asymptomatic rabies (Fekadu, 1991, pp.191-198) .
Worldwide, more than 55 000 people die of rabies every year. Every year, more than 15 million people worldwide receive a post-exposure preventive regimen to avert the disease (WHO, 2010) . In Poland, the last case of rabies infection in humans was reported in 2002.
Rabies occurs in more than 150 countries and territories. It is prevalent in all the continental regions of Asia, America and Africa, Greenland and many countries in Europe.
Scandinavia (except Southern Jutland in Denmark) as well as the British Isles, Japan, Australia and New Zealand are rabies free.
In countries where domestic animals are not vaccinated against rabies, dogs are the source of 99 % of human rabies deaths (Shepherd, 2001, pp.839-849; WHO, 2010) . In European countries where domestic animals vaccinations are realized in insufficient way, foxes and bats pose danger to humans. In countries where domestic animals are vaccinated and the fox population is tightly controlled, bats are the main source of infection (Calisher, 2006, pp.531-545; Lina, 2001, pp.245-254) . Cats, dogs and cattle account for nearly 90 percent of rabies cases in domestic animals. Although people usually associate rabies with dogs, among domesticated animals in the U.S. and in European countries rabies today is more likely to be found in cats.
In Poland rabies is still present in wild environment. Wild mammals, including badgers, raccoons, foxes and bats but also rodents as well as hares are important as reservoirs for the disease (Łyczak, 2001, pp.131-135; Tomasiewicz, 2006, pp.337-340) . In 2001, there were reported 3037 cases of animal rabies (Sadkowska-Todys, 2003, pp.139-148) in the territory of Poland, in 2007 -70 cases: 42 foxes, 7 raccoon dogs, 6 farm fur (-covered) animals, 6 cats, 3 dogs, 3 bats, 1 badger, 1 weasel and 1 marten (Sadkowska-Todys, 2009, pp.257-261) . In 2010, when the epidemiological situation has worsened in flooded areas, just only in Sądeckie, Gorlice and Limanowa districts there have been noticed 33 new cases of rabies in wild mammals (mainly foxes).
There is no specific treatment for rabies infection. For that reason prevention, especially vaccinations against rabies, is the matter of the utmost importance (Rupprecht, 2006 (Rupprecht, , pp.1021 (Rupprecht, -1038 WHO, 2011) .
In Poland, since 1949, such vaccinations are required by law. The vaccination concerns wild animals (oral rabies vaccines for animals living in wild environment -mainly foxes and stray dogs), domestic dogs as well as humans (people are vaccinated in cases of risky contacts with infected animals). In Poland, like in many countries and the U.S. states, the vaccination of cats is not required by law but is recommended.
Aim
The aim of this study was to determine rabies vaccination status of domestic cats and dogs living in rural areas of selected districts in Lublin Province (Poland).
Material and Methods
The study involved 176 dog owners (possessing in total 257 dogs) and 86 cat owners (possessing 182 cats) from rural areas of Bełżyce, Poniatowa, Opole Lubelskie and Chodel districts in Lublin province (Poland).
They represented both the purebred and not purebred dog and cat owners who possessed such animals for pleasure and companionship (pets), as well as for farming purposes.
Selection of the owners was random and included individuals who because of their health status were patients of outpatient clinics in Poniatowa (Lublin province, Poland).
A special original inquiry questionnaire with questions concerning details of residence, education and professional status of dog and cat owners, aspects of animals breeding, veterinary care, veterinary health certificate possession, vaccinations and aspects of animal-humans coexistence as well as dogs and cats freedom of movement around the house and the surrounding area was applied.
The survey was carried out during the period: January 2011 -May 2011 and was based on survey feedback issued during visit in the outpatient clinics and received during subsequent visits to clinics.
Statistical Methods
All obtained data were presented in tables as both absolute numbers and as percentages.
If it was necessary, obtained percentage values were supplemented by calculated confidence intervals (95 percent confidence intervals for proportions).
While comparing proportions (percentages) the Chi square test was used.
Significance was accepted as a p-value of less than 0.05.
Results
The obtained data are presented below as tables (Tables 1-4) and figures (Figures 1-2 ).
Preventive vaccination of dogs against rabies is properly realized by only 64.8 % of polled owners (64.8 ± 7 %; 95 % confidence limits) -table 1, figure 1. Excluding pet owners (possessing dogs with free movement restricted only to living quarters), the proper preventive vaccination is realized by only (114-26)/(176-35), that is 62.4 % (62.4 ± 8 %; 95 % confidence limits) of polled.
16.5 % of respondents (16.5 ± 5.5 %; 95 % confidence limits) confessed that they have never vaccinated their dogs against rabies.
Preventive vaccinations of cats against rabies are not required by Polish law so it is obvious that they are realized less frequently than vaccinations of dogs (figure 1), especially since such immunizations are paid for.
The results presented in table 2 suggest that only 19.8 % of cat owners realize proper their cats immunization against rabies (19.8 ± 9.1 %; 95 % confidence limits).
47.7 % of respondents (47.7 ± 10.6 %; 95 % confidence limits) confessed that they have never vaccinated their cats against rabies.
While excluding pet owners (table 2, row "only living quarters") one can notice that 41/(86-10) = 41/76, that is 53.9 % (53.9 ± 11.2 %; 95 % confidence limits) owners of cats allowed to move outside living quarters (possible contacts with wild and stray animals) have never vaccinated their cats against rabies.
Veterinary health certificates are incontrovertible evidences proving veterinary care over animals.
The lack of such certificates may suggest that in rural areas still live non registered animals. Many of such animals will probably stay unregistered and unvaccinated even in any cases of epidemic hazards.
The data presented as table 3 suggest that 48.3 % (48.3 ± 7.4 %; 95 % confidence limits) of dog owners don't care about the health of their animals (no veterinary health certificates means no veterinary care).
While excluding pet owners (table 3, row "only living quarters") one can notice that (85-10)/(176-35), that is 53.2 % (53.2 ± 8.2 %; 95 % confidence limits) of dog owners allowed to move outside living quarters (possible contacts with wild and stray animals) don't care of veterinary health certificates.
The attitude of owners towards proper veterinary care of possessed cats is exemplified by data presented in the table 4 and figure 2.
65.1 % of cat owners (65.1 ± 10.1 %; 95 % confidence limits) do not posses any veterinary certificates for their animals.
Instead of the fact that percentages of cat and dog owners towards veterinary care seem to be not quite similar (65.1 ± 10.1 % -table 4 versus 48.3 ± 7.4 % -table 3), the difference between fractions is not statistically significant while assuming α = 0.05 (Chi square = 1.91, df = 1; p = 0.167). This same conclusion may be drawn while excluding pets (dogs and cats allowed to move only over living quarters) owners (Chi square = 0.84, df = 1; p = 0.358).
Discussion
Rabies is a vaccine-preventable disease. Vaccinating the entire human population against rare disease isn't practical, on the other hand it may be potentially dangerous to some people such as to young chidren, elderly people and immunocompromised ones (Manning, 2008, pp.1-28; Shepherd, 2001, pp.839-849) .
The most cost-effective strategy for preventing rabies in people consists in eliminating rabies in wild and stray animals through vaccinations, restrict the population of foxes and shooting potentially infected ananimals as well as vaccinating domestic animals -mostly dogs, in some countries dogs and cats (Rupprecht, 2006 (Rupprecht, , pp.1021 (Rupprecht, -1038 .
Lack of complete vaccine coverage increases the risk of disease appearance for the entire animal population and poses the potential danger to human beings.
Such danger increases in cases of incomplete vaccinations and non-uptake of immunizations (improper scheme of vaccinations, owners or veterinary doctors negligence), too.
Obtained data presented in tables 1-4 suggest that rural regions in Poland are the areas where domestic animals immunization status and veterinary care pose a potential danger to humans.
Preventive Vaccination of Dogs against Rabies
Preventive vaccination of dogs against rabies is properly realized by only 64.8 % of polled owners (64.8 ± 7 %; 95 % confidence limits). Taking into consideration that in rural regions in Lublin province there are no less than 370 000 households (GUS, 2002) and that 50 per cent of rural households have dogs (TNS OBOP, 2002, pp.1-4) , the simple calculations suggest the presence of at least 52 000 -78 000 dogs (not including stray and wild ones) not immunized against rabies or improperly vaccinated -that is susceptible to rabies virus. When considering that many rural owners possess more than 1 dog, such number may be close to 100 000 or even higher.
Despite such calculations, when comparing obtained data to some official recommendations, vaccination coverage in the total domestic dog population living in rural regions in Poland seems to be not so bad. To prevent rabies epidemics, WHO suggests that the total dog population vaccination level should remain at or above 80 % (WHO, 2007) . In some industrialized countries, such as Japan, local veterinary services suggest that the regular vaccination should concern 70 % of dogs (Takayama, 2000, pp.93-97) , in poor rural African countries such as Kenya and Tanzania the immunization coverage of dog population required to prevent outbreaks of dog rabies is estimated at 59-70 % (Cleaveland, 2003 (Cleaveland, , pp.1965 (Cleaveland, -1973 Kitala, 2002, pp.215-222) . Against such background of immunization targets, the obtained above data (preventive vaccination of dogs against rabies is properly realized by 64.8 % of polled owners) seem to be rather optimistic. But when one thinks with reference to the total rural dog population (in rural regions in Poland there almost 1 000 000 stray and unsupervised dogs (Polski Związek Łowiecki, 2011)), such data should be recalculated and percentage values will be not so satisfactory.
Mentioned problem needs to be further investigated.
Dogs are considered as the most common domestic rabid animals worldwide (Rupprecht, 2006 (Rupprecht, , pp.1021 (Rupprecht, -1038 . Such opinion is determined by long-term epidemiological observations but in some conditions and in some countries it is no longer current. Vaccinations of dogs have reduced the number of human (and animal) rabies cases in several countries, particularly in Latin America and Europe. In some countries social and cultural changes lead to re-define the term domestic animal. People used to breed not only dogs and cats but wild animals (such as fur-covered ones), too. Nowadays, among pets we can find lizards, snakes, badgers, ferrets, weasels, squirrels and many animals considered as exotic and/or wild ones. This allows people to come into close contact with those animals that have been considered as not present in human environment. Some of them are vulnerable to rabies virus; some owners allow them a great deal of freedom.
As the effect of such changes, the last epidemiological statistics suggest that among 70 animal cases of rabies in Poland (in 2007) there were only 3 rabid dogs but 6 rabid cats, 42 rabid foxes, 7 ill raccoon dogs and 6 infected farm fur animals (Sadkowska-Todys, 2009, pp.257-261).
Preventive Vaccination of Cats against Rabies
The data obtained by the help of used questionnaire should be valuable contribution to the discussion on rabies in Poland and eventual changes in Polish law. In Poland, since 1949, vaccinations of dogs are required by law. The vaccination of cats is not required but is recommended, meanwhile in 2007 there were 2 times more cases of cat rabies than cases of rabid dogs (Sadkowska-Todys, 2007, pp.257-261) .
The rabies vaccination of cats living in rural areas is not very popular. The data presented in table 2 suggest that only 19.8 % of cat owners properly realize their cats' immunization against rabies (19.8 ± 9.1 %; 95 % confidence limits).
Taking into consideration that in rural regions in Lublin province there are no less than 370 000 households (GUS, 2002) and that 30 percent of rural households have cats -usually 2 or more (TNS OBOP, 2002) , one may come to the conclusion that in such area there are no less than 160 000 -200 0000 cats (not including stray ones) being not immunized against rabies or improperly vaccinated -that means: susceptible to rabies virus. There is obvious, that cats living in rural areas are usually allowed more deal of freedom than dogs so they are more exposed to contacts with infected animals.
There is another worthy noticing reason for paying special attention to cats and their potential role in rabies epidemics. Some cats can live with the virus for years, show no symptoms (carriers of asymptomatic rabies) but still be able to pass the infection to other mammals (including humans) by direct contact (Tepsumethanon, 2004, pp.278-280) . Such facts should be important arguments for applying for changes in Polish law and vaccinating cats against rabies.
When one adds the numbers of not immunized or improperly vaccinated cats and dogs living in rural regions in Lublin province, the sum will be in between 200 000 -280 000. Such number means the potential threat to humans in cases of any presences of rabies foci in our region.
The Epidemiological Situation of Rabies in Poland and Surrounding Countries -Legislative and Organisational Challenge
For some years there have been observed good trends in the epidemiological situation of rabies in Poland. In 2001 -3037 cases of animal rabies (Sadkowska-Todys, 2003, pp.139-148) , in 2007 -only 70 cases. But sudden climatic changes, episodes of flood (in 2010) causing migrations of wild animals have worsened situation in flooded areas -for example 108 cases of rabies just only in Małopolskie province (PAP, 2011) . Because of the fact that unpredictable situations may provoke wild animals migrations as well as make problems with routine wild foxes vaccinations, epidemiological situation of rabies in Poland must be considered as possible to destabilize.
The epidemiological situation of rabies in Europe is still unstable. Almost all countries in Europe annually report new cases of rabies in wild animals. It is surely tightly connected with the problem of carrier state in wild animals. The list of wild carrier hosts includes, among others, bats and foxes (Aguilar-Setien, 2005, pp.517-522; Baer, 1967, pp.82-90) .
From 1977 to 2006, a total number of 831 cases of bat rabies were detected in Europe. The majority of virus-positive bats originated from Denmark, followed by the Netherlands, Germany and Poland counting for more than 90 percent of all virus-positive bats recorded for this time period (Müller, 2007, pp.273-288; WHO, 2011) . Bat rabies was also reported in other countries being neighbours of Poland such as the Czech Republic, Slovakia, the Ukraine and Russia (Helesic, 2007, pp.93-98; Shepherd, 2001, pp.839-849; WHO, 2011) .
Taking into consideration the truisms that wild animals don't respect land borders and may migrate all over different countries, the epidemiological problems present in one European country pose health risks to people living in other countries.
Meanwhile, the epidemiological situation in Poland may be described as follows: the population of humans is susceptible to the rabies infection and most cats as well as dogs living in rural areas are susceptible too (not vaccinated or vaccinated in improper way). The number of stray and unsupervised cats as well as dogs, being exposed to contacts with wild animals and posing a danger of transmitting rabies from wild animals to domestic ones, is considerable -roughly estimated numbers in Poland: almost 300 000 stray dogs and almost 700 000 unsupervised ones, more than 650 000 stray cats (Polski Związek Łowiecki, 2011) . Both in our country as well as in neighbouring countries one can find wild animals that are rabies carriers. The statistics concerning prevalence of rabies carriers among healthy domestic and wild animals are unavailable. The number of rabies cases among wild animals has increased recently.
Such facts should be valuable contribution to the discussion on the subjects of law regulations, adherence to law rules, practical aspects of veterinary care over domestic animals as well as on the subjects of the problems of stray and unsupervised animals and practical aspects of vaccinations against rabies in Poland. 
Conclusions
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